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Nucleic Acids Research 15 4593-4602 (1989)* 

{ 0 0 0 4 1 ?#ic. "^m^mmmzi hmk 
V r)v^mw)wm'Kz w^\zmit h fzMmt 




2) 1$HT10-88124 



mx'hh. ^tt£m. ^mitbm\zmm^i^ 

yK^lift40-80 t/>--:5^~(nffl)t'A0. flffl^fg 

h.mmmix*mm\zm^fih "x^^h 

aJ^JffifflLT. 831^ tf. *ll^l?^.230.558 ^. |5l 
M811.218 ^. iyt:«iWheeless/b. pgs,2l-76. Flow 
Cytooetry: instrumentation and Data Analysis (Acade 
Die Press. New York. 1985)«Cj: ^^Oxt^Mzm 

\^xmi^hz.timth. 

^rVMPringle i!>. DNA (ireFaci I i ties Newsletter. 1 
15-21 (1988)), m\Zt^±tfzmvytMi. fe 

mt^imitSBckxm^fih ^\z-mzB:kth 
tihztmnw m(ommtmtiw.iz^i 

%^<nmii(nmjmkx'mth(r)\z^ 

mmmif±tt>hh. m<nmmjLx. m 

mnji\zmmLxmhtc^\ ttz. '^ytmity 
7/>yh$:±i:. tmmtKo^zm^tiiit 

1#(C4feDNAE5ll^^SiS(C}3V^T, f^feffl^ 

(3, Biotechniques 5 342-348 (1987). Prober^. Scie 
nee 238 336-341 (1987). Sit/SmiUi A,, Nature 321 6 
74-^79 (1986) . 

(0006] f'^mzt&X'h IZt t^M^^t:^^ 

^f-;Uo-/^y(|AMRA) . n-/$yX(ROX) , a- 
/^y6G(R6G) . D-5^$yiio(R110) ^Vhh. *D3 

^1^^5.366.860 ^, v-fvymiim^mi 
x^zmnmhi. Ht^riitf. (i) o-^r^ya^ 

S«lcii7;P;tUH:>f yJ:»)3eSStt-C'JiO> (2) a- 



(13) 



»R¥10-88124 



->^'-f;f-KU-f-, Witf. J!632n« t'ft3e7'f 

yJrtt&^^tvAV U y K^f - hYAG U-f 

w^L'(*4. Sit. ^^i^^-mm&mm 

7\'z4x.i>. ZtM. x;t./pif-g^S5fefe3RJ:B5t 

-✓7 h zmhmm^zmbw^mh. mtt 
mix^ii^if-m^imtiMzmti, ztia. 

rf-ljt*<^i£|4lA>', x*;UdF-A«Kt-®je*i:7 
* -9jt«:<0St-||^lcl£» $ it I. J: 5 ^j: t W 
2>eJ: ^^^x;^/^4f-li8;ljtfe«(cJ^•t6SaA«^t 

i. 

(0008) 



77-t7-^'-fejRt:g-&t6/itto*%Bfl(0— ?toy y 
UTizmmhixo^^sim^RtiZtC 

(0) R„R,8 (S*. R„liHt-feSte^S*iyJ:C 
,.,7^l'Jr^K'*0. C(0)«*yU;Jfx;HTf,i). Z, 

^^:^i'miZ^Hxt:SmTh 9 , R,a Ji 'J y 

*-S7?^:r^-esK:s^t4ti@is-*tf) 
ti. 

(0009J 

0 

[0010] 'J>*-'t'«CfiM$*l4R„S«, R„S 

r77tr^-feS(C^-tl.<^«CffifflLSSSIS«T 

R2,2tt7^'-fe7"^-e*<0<y-lfyS4fcl4f<0ffi(0 

x/p*yS, xj^f/i'> 7;pftK. f-^, 

•<Vt;tj'7*-h, ^y->7*-h, A/U^-rt- 
>\V'{ Tl/-^ 5 t \'n^UX9'yy'i 5 h'x;t 
f/P. /N07-fe-fn/, t \^a^'yXA^i\r-X'7-yy^ = K 
x;It;K ^SHxxf;K th'yyy. 7>''K-hn 
7xX/K m7-J\^iJ8&i-hLt\Zi.*)m.iflh 
Ztmtl^\ "im. R„S»4. 77-fe7^'-feS 

mxi\,7\iY^)ivm.wtmti^^hzt\izx*). r 
(ooin 

S»CfcV»t, 'Ji'*-UHRf8ji^:R:,Z,C(0) R„R 
,9Z,C(0) (3W. Ri.at^RtaliJiS'^fcfcOfib 
9. Z, ai/Zj U^ArittilcNH, igSifctiKST' 
^9, R,9«C,.57/U^yK-*9. 3|agA;Wd<:i/m4 

7?*7-^'-e«<oai»i(cjs^sftTv^i ) i-tt 

2.. Z, A^lSfftSSMkJCtjV^ts C(0)R,,R„Z, 
■tT'a--/ h{47Sy'SW7'iXy Vim.th. 

(0012) 

{ft24j 



(14) 
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(00131 z<7)mm\z}s\^x. y y;>-(ivsttft 

:<?;l/.-t(z./H(NHSx;;f;U) tTiy^. tKn^->;U 

n s 2- 7^ r 5^ -miz^-^t h fzMm<7)^ m 
Lt m i\u 5 mtm e mmwj:ett ix. 

i/^DKyfy. i^^v^^-ty. i/90^y^-yX 
y^D>\:^rifvxy. yyy. "j-^yyy^ tro- 

y/yy. t'j^i/y. r7vy&i/^^i;->'>3&W 

X. ^ yfy. "^yYyyy. f^^tyfy. -fyh'- 
j\^Bii/ty ^uym\fhtiht)\ ztihm'&^ti^^ 

w i<7)*)yA-mtU'^mmmi. KiTic^sn 

hXoiZ. R2\Rmzsi)^^'i-\y<yT$>0. Z, Sl/Z 
J mWX'h^. i)-oKiti)^Ky^yX'hh^X'h 

h. 

too 14] 
Hfc2 5] 

p 




X 



(00 1 53 mmx^iVi(-mikit^<r)-0(r) 
(0016] 

(fl:26] 




(00 171 Y, iiy^Yj liSl/JCSnxtKn 



«se(6sai<0— 3<^fl:{ci>v^t. 'J>';&-Ji±i2«0J: 
3fc-»fll5ISR„Z,C(0) 

tyf yKt-e^i04* mzi^^^hfzc,.^7j\^^ji^ 
ttiitmThn. Rjjttr/u^y. yxy. r/p* 

Slcfe^SfutSftSt'**). **oR„(iyy;&-e7 

t. 'Jyj^-liJJeoi^lc-ffiW^RnZiCW) R 

itR\sZim (^t. Rzi&WjzJiijeco^i^or 
fto. z, Rt/Zi ii^^m\zm. mtt:iim 

\iT9'tr^'~minm&iz^^^iix\.^^) z^t 
I. Zi ti^mrchh'smz^x^x. -c(0) RzjRzsZ 

')yn-\i\Xf\Zjrs^iihl^\z^ RiyJkURt^if^^^ 

^yr*9. 2, mzi a^nht*"}. tf^oR^^ifiK 
y-^yThh^vhi. 

10018] 

0 




10 019] Kt-fe3R(i8SI:J:.*) Ri7*>'7 xz;u^ 
9, )&^oRi7*^7xX;i.ifdiii»7x-;Pr*SS 

Y, i)^r^yvhO. t-r>\t t^^i^^^jxx-h 

»), ?!i^oRi7/p'7x-;l.i^mM7x-;Urftl>S 
fcofe^(ife^cOD~/^y:7 7X<7)-it'J)l>. 

i^^^<n^^yfy9yx^ i^r^ypyx^ y^u 
i/7:^y9 yXmx^JyA y^ 7XC0-aT'Aot 




100201 
Ht2S] 




[ 0 0 2 1 J ^Wt5.Kt-feaSt^7^H:r:^-fe* 

(00221 
(ft29] 





5) »ISg^l0-88124 

it&mim(7)^tyfy9 7x<^^X'h'h Kt-fe 
-m. atXKt-fe«s*7^-i:r^-fe*«cs^t^ 

•Jy;^-?'*^, ::co|lE®a<cJ:^tf. 7:7 -er^- 
liJSfeOOrai J: t>::UKt-feS^0«3eSfi* 
J:OiiJ'^^:<tfcftlOOmD *Sv^*3tfi*JWti^, ± 

U h y *X 7 X - h 5 ^ L.;f f K r^tr^TE^;!;^^^ 

^xh->x\,i\\ wmmwz^wx. mmmt 

( 0 0 2 4 U)::. *^aj^*%Bgcox;t^/l.:^-g^fe 
T. f^O:^Sii*^iOx;}.;U:f-gSfeSt«MIJh 

^«L. x;r.yl.^-IKS?fe3^jeicSv^T*«?il/:: 
y'Jf ^ f H h y ta7 X- h Sl/D N U > 7- 

'im^'^x-msmi^ ^ u^rf- K7'7-f v- 
A4?u^7-feii, rvi^-m3,mtthvfis 
r 7 >f V- i/i? vi^f F h u 7 X - h r 

vY<ry^%(rmmz^\^xm^%fih. z.<n%wm<n 

if^l/^Tf Fh»j;!tX7x-F,.gD%, «jKSgJ?fifc 

i;f;t^i^i^hi^yM/7^X7x-h. «*SI5$^C 

Vf^^i^7fJ'yyV')it^:KV^-v. ms^tti 



(16) 
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(0025) I- :^m(nxA^)\,^^mm^} 

2iii K t-fe^lcg^$/i/cc, .5 7/1-^ yur* 0 . c(0) 
[0026] 

[ikso] 



100 27] ^cO'jy;5-co--m^a(:iDV^T, 
(0) RrzRzgZzCCO) (^4^. RtiRlfRti^i±Ml(Ob 

SttS. Zj ^^SSt'A^SfttC^iV^t, C{0)R»R 
29Z2 tra-7Mi7^yin^7a^7h*Mt 

(0028) 

(fl:3 1 ] 



[0029] y>';<?-+t'Rni:tTffifflUII»5ill 
troy, ^y-fe'y. tr'ji/V, tu/v-'y, e'j^x 




mm^mtLX. ^y^y. Ky 
Vyyy^ f^tiry. ^yv-iVRiftyfi^yi^ 

R29**'>^tuyrf>o, z, mzx mviXM.t^ 
oRixi^y^yx%h^r:hh. 

[0030] 

(fl:32i 

o 



[0031 ] *3tt*l6H8(:0'J y;*-*tfiMUt6 U 

-file. *aBB«0x;r.yi.^f-g8;fe^|i^-.afi<0jfcf 

H-t— fe^(c<J:»5ft■^f^$^l/c®gX;^;^ir-$:®^R 
t, ^«Lt®Z«ST«3tJ:%t^C:t**T#^7^ 

7;^co-iT*6K7~fe*, 7^H:r^-fesai/is 

[00321 
(^t3 3] 




(003 3) z^tl±Xm^i:^t^. St^, Y, R 

t tiitr I yx'h 9 . ^ i :^^J^m7 1 y\±ESLM 

l=''1i^tfz\irVyX%hZtmtl<\ Yi j&^t 
Ha:^i./K'AO, *^oY/3!><K«t-*0, *-:>R„;5r< 

%(7)7}V^i^'^^y9yXa>-^Vhh. Y, ;{)<7^y 
TM..)(^*OY, ^^-f 3&OR|7**7x 

-/^i/::USS7x-;^t^^^«*. fiofeaiifeai^ 
'O~:/$y^7;^C0-grA^* Rn-Rn«i*%^B^ 
x;r./l.:^-f£gfeSi:atttt'i^A<9«>^SftSr* 



(17) 
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S. Aiut^^i/iU. T/P^/u. 7;u-yy. r/l-i^-y. A 
Scott C.Benson4,(Cj: *)1996*4fl 1 HJcHJSI^ilJt* 

i5Biiipajii»)8/625.085^ (m^m : ^f*t«5'<>yy 
4ifyfyfe*) ^cieas^tt*s9, c<^*f#tt 
LT*wa«»c*ifti. »^<ollifissac^5v^T. r,7 

(0034] 

{fl:34j 




10035] ^^■tS7i::/L'i/LSia«7xr:yK* 

n/c*ii?5iiFffiffii^/672.i96f {wmmm<n^ 
iiWS^m. mh. )^^iv. xf^/u, rotryu. >fy 

rot/l^. tert- rt/P, >fy7'f-/l', sec-/f-/U, :^ 



n/?>-orSK$fi;t7;U^/U3^r^t. ^ad7/K 

OD. rot, ^^fi3-KS:St6fflfi7/l'^/PSr« 

h 0 . Zl3£^^;&i7;l/* ;ui tcSimnv^ 
/Pr*4Kft7[c*?:St. 7;i/4fyliRS<!0-<>H±# 
ElS^r^fiit^i'}. ?fElg^^*«7;U^;l. 

iz^ififzmm^iitsu^zm: mm 

S^(czi8*$ix, 7$/Sih«:«a^$fitK*IS 

n3t^iI^S*tfS*$:^t. 7/l^3^i/iiSSlg^ 
lc*S^*n<:7;P*;i^*&|lrtfS^e«t, 7y- 
rcfi^a^O 7 X ?::JiS:M7 X M 
i<f. ^7^1/^. 7yh7-tX. h'7xZ 

[003 7] Ru-'Ri7«i^^^^^?*i<^x^;U:?-e 

mx'hoxhx^\ i&^mmtix. mm^ 
mizT^yvhm^. >^y^;ri^7:^-h. xykt 
-/u^oyh\ 4. 6-i/^DDh'j7>''::;U7$y, 

^>^\^-bif^mf^tih. mmmmizzfuytY 

^:^ti3-K7'bh7^ KT'*l»Ct;5i^'ifJ Lv^. R.Ha 
ugland. Molecular Probes Handbook of Fluorescent P 
robes and Research Chemicals, ftolecular probes. In 

c. (1992) im(o:.t. mzmt^^mtm\zf5\.^ 

X. milZ7ik^tihJ:o\z. e^»i7a/A.^>';u- 
:t'):f'7-t^^^^C,h.X&mm^tXfc:^')^7i9 

ji^^iv^-muL. mtx^zmx^mimh 
zttf^X'^iT^-tr^-m. sj/\^t-&iii79 

^mm-9yx{zn\^^x . v y:^-\m i icaa? 

x;T^;l.4F~|£»fe^{i:7^ Hrr ^ -^jt^-^-nafr&i; 
hi: H:^ — 7^'b7-5'-JtrWtl.X;^/l.if-gS« 
jtfe«(C<0«^. Kt — 79't79-mm^ 

imnh) tm\.xwk%M:s.m^^iicf. * 



9 • 



(18) 
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(0038] 
Ht3 5] 





1** 










flu 









'[0039] Y, . Yj , Rn-'Ris&t^Xi 

(00401 




(0 04 1] m<nz<f)9^^mtL\^mmmzn 

fc. ^mu. 79^r9-^fpmco^, i-v9 



(00421 

(ft;3 7i 




X, 



(0 043] ^-^th. Ri •>^R4 li^^aSlC 

^Rs , R4 ^Rs ^>HIIC?ntliJ®«t«»iS^. 
SC^Ctl^bOffl;^^^ibii:rJ)0. R5 ^Rio»i^?4fe4 

r/u^/u. r;u:ry. r/P^y. ;iy^7t: 
7x-/k t>L«i^7x-/k ttz\mm, 

;v^i?^t'*o, X, , X3 my^s u^^iiijc* 

1^%. 3':7«. ;ir/k-K^fS/;k 7;P 

^/k 7;u^y. 7;^^=^^. X)Vt^v^ 
7^J^ 7y^=^^K 7$h\ -hU/k t,L<«i7 

2Stl^CiXi^iOlA^hitT«>D. Xi SJ/Xs 

ue^T*^^. Ri -Rio. X3 my^, (crauT. r 

1 i: R5 * Rj t Rs . R3 Rs > R4 t Rg , fi.tf 

^(4' , 5. f>) \iu-y%vmm.m' , 5, 6 
5 «««>am H t-ie3£*5: 77 -fer ^ -sat* 

'J>';*-coe^»=ifiUv^Sf;tiIf*6. 4' , 5. 6C0 
(0044] x4>yP^-l^fe«eDC<07 ^^HfJtO Vt 

-^s«^4ilSx*/^^-s•ffl:a^•r6*<>•^>sfes^■*^ 

4. 7-'y9vaa-fiy79^ri'-^mmvy 



9m . 9 • 



(19) 
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^, \^t''&1^^^mV'yTy9 7Xffy'SVh 
0. 79^r9-&m^tM<r>^'fyfy'7 7X^ i/j 

^y^vX^ 79ni^7:^yi^yxmx97y^y9 




7XCO~at-*0. 7^-tr^-;!l<^%00nffl'J:0*^V^ 

79^r9-(7)m(nm\zt^mLx. ±t^^xh- 

t, *18B^x:|;;U:?-|£SfiSogEg^^7;^***fl^ 
[0045] 

{fl:38i 



CO)H 

3<:fs-oriio>2 





[00471 



(21) 



»ISHP1 0-88 124 




(CM,), x7-> 



XT 





(0048JA. x^)\^^-^^m<r>^-9 y:^ 
o-/a >';'7Ai Art^Wft'^yy^t^yry^ 7;^ 



Hit 



ymitth±x(ommm(omnicxhzt 

100491 

[fl:4ii 




'^M H„ 



! 1 

to 

100 5 01 C<OSIiS©acox*yp^-C8tjt6a+ 




(22) 
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Tyfym^. yj^ymm. 7r?n>'r-yfifi! 

NAN, Cl-FLAN. TET. JOE, 20E. D- 

y^y./ui^n^^i^a-y^ymmmia. 

188.934 . 4. 7 -i^':7aDD~/^ . 

y(19% *6fl27Btca!ffi$fl/c*SltitaiIiS08/67 

a.ige-fjrtsscoc^) , m^'^yv^^yrym 

85f$:#gB«0Ct) .&VN. N. N' . N' -rh7 

[00 5 1 3 ■i<^%%mz.mi\%i7^^r^-m 
<nWc IX. /ij\^^:^'yy)\^;tut^ yom* iffii 
tf. 5Xf;U.-K^ryat;6;!r/P.-K#-» , 4. 
07)V^\/-^^y , 4. 7-v7onn— /^y. 7/P 
^ut^y. IfJt&^yy^tyryfe^, 
-HEX<OSttft(W;ctf. 5>^/U.-K^S/aDf6;5r;kK 
•^i/) , NAN. Cl-FLAN. TET. JOE. ZO 
E. o~/$y, t}i\,^^^vn^yiya)mVi^mt 
tf. 5;5;u.'K^>'ia(/6>'5^;wif^v') , ;^;u*-K:^>'Riio 

. N. N. . N' -rh7/f}V-ti 
li^rfs^vu-y^y (^vm)<r)m^mt^i, 

. x*;l/4f-gS?fe^iOIS~:7 yMZh^^X , 'J y;j5r-(i 
^1fyfyiStS3t^04' fiTKt-feJRCS^SfLS, 
-m^mciov^r . 'J y;^HiaTtc>1^$fi^ J: otc 

^^yfyfe«^04' a(atcg^$ntv^«»c,.5r/u^ 
Zi (iNH. Wi^tmrnx-h"), amt 



10052) 

[fl:4 2i 



\ 




[0053] R22+tcffifflL»|.5SlJ;::(i6ilSi;o 
WfcLt. S/^o^^yry, y'^^0'\;^-by. i/^a'^ 
y^'yxy, i/^o^^i^yxy, vyy.^^7v 
y, eo-yu, -fytro-zK -f vry-;u. e7y~ 
/w, -^V-f ai^/^/l^, tf7y, eny. ^yt'y, fcf 
Ux'y. ey/i/V, try^i;y. r7vy&i^:t^if 
yyi?mihtiht^, :iixhmii-^m^\ mm 

W)e\tLx\ ^yfy, <yy'7 7y, f^t7t 
y, ^ yi'-fumi-y^uytmi^tihiiK cti^ 

tlT(c^S/il.J:3tc. ')y/}-^i-&m^Ri,ZiC 
(0) R^zRjgZjCW) (^«, Raiti Kt--^iryTy 

z, at^z^ a*^?*±tcNH. mttzi^imvh 

0. C(0)(i;:?/b.if:i/l'5T'J)D, RzitiT^U-^-y. yx 
y. 7;P^y, ^^^:<fct-o<;)^feftg^$:ttS5 
l^t^e mmtfzi,i^)l^^^=:j\^^{z^^iiiX\i^h 

10054] 
lfl:4 3] 



(23) 
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10056] 
(^4 4) 




. [0057J 

(fl:4 5i 




[0058] 



(25) 
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(26) ^¥10-88124 



(006 21 (JC'f. Y, . Y, . Rm-R-.s&I^X, 
~X5 (iifeC^^tlfckiJ'J-CftS) ittl^<^ 

[00631 

nt4 9i 




5-TMB-B-CFcO50&x*;WJf-iS»feS«. 77^ 
7^'— f/ieMl/lCHt — 7^'-ferf-«<0lS|O'J 

«77-fer^'-«jt(*f^lgMf/<CHt— 774:7 
^'-«<^S«'J y;>-A<S5:4®^<^H t Ht — 77 

t7f-«jtt4x*/vjf-«»abtfe*Kur<it« 

1006 11 

Ift:4 8r 




(27) 



^83^10-88124 



(M,C),I 



*0. \=t-^m7y^r^-t.^i:mhZixt» 

[00651 
(ftSOl 




CO]H 
5.TMR^CF 





COjH 



[0066] 



[ fts 1 ] 



(28) 
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0% 



COjM 



or' 



CO^H 



Cky^COyt 



COiH 




C3:M 

J.OTua.A'CF 

[00671 B. X;t^;i.<-fe^fe^OISZ7 7;^ 

{00681 
Ift521 




[006 91 Yi . Y2 . Rn^Rie^t^Xi 

[00701 



(29) 
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feSCa^SnttiO, R25&i/R26<i*^Ci.4ryP^ 

5 ^/"Ciie HEX. NAN. Cl-FLA 
N, TET. JOE. ZOE. 4. l-i/^aay/i^^ 



y-mo. 5irji6;Jr;P#*i/-R6G . N. N. 

N' . N' -rhy;<ffl' {5tfz^i6) ~/jJl^:t(^i/ 
a-/^y (TAMRA). 5ifc«i6;&yUtC^>'-X-a- 

7:zy^^ y^a'y7=^y^Rlf7^7y^ym 

i)^Ui^tifzi(m 7^-tr^-fe#(crti.t$gica 

79i:r^-^^zmtiztit><7m:<^xmm 

10073] 

[fl:54i 




(31) ^BB¥lb-88124 




(0075J lt56l 



(32) 
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(CH,),N 




[0076] C. x^x/U^-ts^fe^^SE:; vX 

1 . 4. 7-y^ODO-/$yfe% 

4. 77i;^nDa-/ayfeSfb^«H8fl!it5« 

10077] 




100781 eWtl».^+. R, 



Rj fcRe > R3 



tR3 , R, -bR, tf^-^tikiz^fixmmmh^. 



(33) 
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<c*«, 7 7^, ig#, g^. a'^S. ;<r;u4^^i/;K 
7;P=^/P. r/pyx, r/P^y. 

7y^z,^K 7^h\ :ihV/K ^;t<^7;^ 

&cxcn<J>coffl;^^i5i*Ti!>o> j^^ox? avx 

10079] fe«c04. 7-x^'ODO-/$y^^7X 

R, mix. 7iv^}\^mm&\'-'m<r)mm=^ 

^:t^t'tJ:< (fiD^?. ;<f-y^, x^;U. rot/K >f 
Vrotr/I/, tert- ^fV/'^-yl', sec-^^/K 

ttc^Dir^t. R, -R, li^^aii;:*^. i 
hh. R5 -R,oic9ILT, 7;u^/Ul}^. 7/P^y 

wm. 7}\^^ymmm7iv:^^vmmmtL 

<li^*?l-8iicO^J^i^^•S•^T{,Jt< (IP^. ;?<f- 

XhlW Ri -RioCRILt, R, ^Rs . Rj tR 
6 . R3 tRa . R4 i:R3 li^^&itc-^ic^nt 
5iS. 6iS. ^/;;li7g|gSJB«LTfcJ:V\ 

»iLv^|||6Sa«ci3V^t, Rs -Rio<i*^«*4«i:* 

H H 
I 

CH,CH:-N 



inili/tyi'tr**. x, . X3 mx, tcMtt. X 

X4 C0-o(j:4- 7-i^'^DDn-:^^5 yr^^-tr^- 

<7)<cfiEffl$h.^S^S$:f^fv^ttJ:v^ 4' ilfiic 
A^Rj lftSiifc7;'-b7':?-5-Kt-fe^^;t:li 
^ ^ l/;f f - K fe L < « 'j :f U^f - HcoifO I ±m 

^mizmuu-o<oi^izmu^7^-t 

ri^-mizmx. Ri -Rloli:)5^l^(:Si^t^kSt' 
X, ttX?;W-K:^r£/U-hr*0. X3 &{/X4 

[0081] 




DR110-2 



10 08 2] *flBaB*4»DR6G-2t Si^tl-S . ^miZ& 

^i^hmzmizm Li^7^'fe7'^-fisict$v^ 
R3 &i^R4 (^-mx.fji.xh*)^ mnm^ 

T'fcO. R5 X(/R8 m^liZ^hX^'f'iUVh*). R 
6 , R? . > ar/Rio<i*^t**0. Xj 
=^ei/u-hT'Ao. X3 &o<x, 

[00831 

[fl:5 9i 




0R6G<2 



10 084 ]*W$BIS+OTHRhS;$fil^, 



Ri -Re WI>?i3SitT*«rA*). Y, -Y4 OTJ 



9» e • 
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0. Xi Ri/x, (o-mmiiSx-h'), ffi5^ii*ST- 

100851 

(fl:60j 

CHj H H CHj 

I ' . . . •> 

CHj-N. 




OTMR 

[00 861 *8B«S+DflOXta;$ilS, 

X'M. mut^mxhh. msinimifiXTizjfiUn. 

(00S7] 
Cft6 11 




OROX 



c 0 0 8 8 ] s 3 kmf3 mtwm:j^^^ii^^-m 

Rs Rs -Rio«iffl^<cSixt*«T 

R5 a^f-^K'ftO. Rs -RioiiS«^(cSfiT*S'C 



3 mR^ ^t-^lZ^ilXemzB&l.H, Sil/R 
8 *i-«<cSiit6il3$:®«t. R5 , Rs . R9 . 
Sl^Rio«8'l^«c$nt**t'*0. X, 

u~hT'*o, X3 mx, <o-m^sx'h^. fs 

*<i*St'i)4, fli'&feSdlcfcv^t. Ri ftl^Rj Ji 
ffJ/?C$fit*Srft9. R3 Xt/R7«-«(c?flt 
emilB&Ls Ri Rl/Ri i±-^lz^hX6mmi 
BAl. R5 . Rs . R9 . &t;Riott»y^<c$iit* 
^t'fcO. Xi X3 Xt/fX 

eiCiJV^T, R, MRt O-Jrlixt/i/fftO, 

*i*srfc9, R3 mRi it-miz^hxemzB 
SL. R4 &{/R8 \i-m^tix6m^mL. r 

5 (i;<f-/K'ftO. Rs . R9 Rt/Rxom^lz^hX 
*ST'*»}, X, li;^/P;K4rxU~ht'*0. Xj St; 

3ftci>v^T. Ri Al^Rz m^iz^tiXykl^Vh 
R3 aifR,UX'J«(C$ntpc^;K'*0. R5 - 

RiaWl^lz^tlxmXh^. Xi 

Hri>o. X3 mx, (^-mm^mxh^. ma 
[0089] as^i/ea^^^fl^cox^-yu^-sg^fei^ 

»fl:?ii3t^i«S:^. att». X' iix, <?)fiiBftr* 

aWft4c. 4-*/l..-K^'>~3. 6f/^DP 

-2-;^;^;^$.E#el«i^7kft (fili*>. 4c(;oXi'. 
0 0 

» D 

-c-o-s- 

II ■ 

0 

(0090] i^\^xmmm^. ^L\i. .i^y u 

h. m^i.miiiiAi'ht:^\z. SiC*4 a&iX4 b 

(r^mmmtxhinK mm^^m^thm 

ic. JMISIiS^ri, 06liaaSX, mfVifs^z/V 

-vxhh-mLiixfz^m:ir^t. m<r>tmzm 

X. 2^a<03-7^y7iy-;ug|#«c4a/4b, 
«ilf . 3 -i/';<f-/P7$ >/7 X 1 SltOS* 
7^yPSg^9^«c4e. fiHl^(f. 3, e'V9ua^^V 



(35) 
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lDSLt^Z«^t7£^^t^wi:A^T#l.4. 




4. 7-x70DO-:r$yfeS$'7^-fer>-feS}: 

fe^coMfc Lt. 5fetiftHfl$n/::i:o^DRiio-2 . dr6G 
-2. DTMR, OROX. mm^m A\Zjrsitltc^m 

[0091] 
nk6 2] 



(00921 ^4<i4. l-v'?xiuu-Y\vt^r') 

^^izmt^. §^Wr>^<r>mA, 7-i/^Doo- 
t-fetaif 7^ Hrr^ -tM\zmhz:tihm^(n 



±xmm(r)mmzxhztifmihx\^h. z. 

>'fyfe«&t^7^-i:r^-4. 7 ODD-/ 5 
yfeS;!i^Kt-feSat;f7^^ri^-fe3l05|gffii?t 

[0093] 

(fl:6 3i 



(36) 
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cc 






0 




Kt 











[0094] m<^i 0 {C. ^C0mS^t^:f3V^t , K 

(;:*?*iAcfe»i 5 - r ^ y ^/i' 7 /u;r >f X H t 
m\zmh c fi ^o^fto^t m%^(nm!h^zK 

(00951 *^BB^Ofe5R<:O5^0^ 7;^ti. Kt-Oqa 
3eSi:7;''fer^-<7)^«o^Ccl:0fflSUt. :fc*v^ 



v^t Kt-A^A)7^'tr:5''-<cg^$ni>. z,<nw§B 

m^m^ttfz Yi"'ir9^r9-\z'&^th 'J yt} 
-**tf. Kt-S'7^-fer^-fea(cs^-«.o«cffi 

(0096] 6«coC<0^7;^<?)-IIE®atci>ir^t , 
gy;^HiJJeo-ffiffiit^R2iZ, c(0)R 
tC&&$ittv^^C,.57yP*n^T*0, Z, liNH, IS 

RiiiW)yfJ-i:T9^r9-miZ^thtmV 

9^<D^'fyfy9 7X(n-nvhh^. »jy;&Hi=^ 
vyTymm<^5iiLV79'tr9-{z^t^fihz t 

mifr^f. ^6iZ7r-Wzm^t5'tif\^ifs^i^7)V 



(37) 
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::il^>^0fe^$:4fe3gDNAffi?l]i*£tCt)V>t/h$ 
44feSi02ffl**t, 07 5R0X-CF iiiEm^^ 

n. 




CfCy5-CF5:tO. 

(00971 08fc:*?ilfc58OX-CF 2WXCy5-CF<?>ft3E 

^y7;P;tl/'fe>fy. 520nia)**iicO|tS(C/hSV^ajb&>' 

;fl/-b'<y)c0^3t3&*i:r^-br^-fe^ (ROX . 59 
Oni . Cy5 . 640nin)cOil!bKefi*<O*#^l|tc£Ati=^ 

(0098] 
(fl:64] 



5-ROX-CF 



CO2H 




CY5-CF 



CO]H 



1 

tjtiSltBft*. Bill t=i$L<ieSl$ix4<l:5*c, 
l>l)f>i9>6^H^I;«;«»!!l«S*tf. *j*BBWfeawliG6 



(38) 
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^\^-:^fYm. WiUi. PCR m(r)mxmiixh 

hmmtLx. DNAie^ii^7-7-iv-, pcr r 
r^-TW}:ix(omfpmfi>tihfi^. zMiztm 

i^Hh'J.t;<7x-h(dNTP). f^^i^xhi^ 
yh»J;f:-^7x-h'. f^:^i^rf/5/yh'J;t5X7x 
-h. f^^i//7yxyhy4^X7x-h. mrit 
^v^VyyV')t^X7 j.-vm\ihfih. Ztlh(0 

mmzh\^x^v/7--^mntixmu%i, t 

x-h(ddNTP) . mist. 'yf^^vvVyyV^)t^X 
7x-h, yfi^^vTr J vyV'^i^sXl s.-'Y . v 
T^^y^7yyyh*)t^:^yx'-h. m/yr^^^y 
f^yyh^jt^x7i.-hi)mfhhh. ztiCy<;)m 

[01011 m<nmmmmi*m<ox^j],^'' 

(f. Kornberg&t/Baker. ONAReplication,^ZJi(Freeffl 
an. San Francisco. minz^$tlfcX7^j:2' -f 

^^yBmt/2' -tYa^i/}mmi:'ko. re 

/rxy, vhv^x '^7>';i'. -^-^y, TTifrf- 

tH<7)7t;-^7x-hx;^f/l^, «;ttf, ty, i/^ifh 
y*X7x-hxxf/Ur^L. xxrMtcoSt^ 

mvhi. ^^u^^i^mth "ssr tut, m 

itf. Scheit. Nucleotide Analogs (John Wiley. New 
York. 19S0) 0-ffitCie»$il/c, l^fifcSSS^a 



^9U:^fr i:v^5fflp«S^tcj:0x;f.yl.iF-t» 
[0102]*TOStcffiffl$fiS •:*U:fir^'l/;ff- 

xtyx;;r/i^g^tcJ:0a^Snti7>). 

io^j:W:^yi)^mLth^) . ;^;^;itDf-:tx- 
.-^x^Dv^f-^x-h, 4t;^;f:o-t:i/yx-K, * 

X.tDx-feUyx-h. ;^X4^07XOf-5rx-h. ;^ 
j^*/P7X'Jf-h. t^Xt^fU7^f-h^itO. 

U:fJf^'U;rf-K;&JX?^ffiJik «;c.tf. -ATGCCTG"iC 

^y7Tyyyzm. "niryTd^yv'^S^yS'^ 
L. Vaf^=^rx^7y>'>'r«L. ^;^v: I'-fif-^ 

K^fi£*fNc$$t-*0, (i 
T^ltr. (iii) SffitSBS, .1fJ^7- 

( 0 1 0 3 ] »j $ xyigs^o 5 -ea&tf 7 - 

f^tK f^l^i. Gil>son^. Nucleic Acids Research. 15 
6455-6467 (1987) , Gebeyehu^). Nucleic Acids Rcse 
arch. 15 4513-4535 (1987) , Karalaiabidis^>. Nuclei 
c Acids Research, 15 4856-4876 (1987) . Nelson<o. 
Nucleosides and Nucleotides. 5(3) 233-241 (1986). 
Bergstroffl <b. JACS. Ill 374-375 (1989). 
4.855.2S Ha5.231.191 &l^HS5. 449.767 

-^i:«e?fiti>D. zti(,</>^^i)^mtLX^m^ 

iry7^\'^'^x'hhztmti<. mt^9uit 
i'\'^mm'^i,im(^iimt^-tYD^yx^yy 

>r5H(NHS) x:^f/I^S:i(7U;rtH<?)7;U^x/U7i 
y-, 7fi^^:^ii^Jih^y7^y-irMTJU^=^f\,7 



mm 



(39) 



(3- (75/) xh=^i/-l-rnt:-yU) . 3- 
r^y- 1 -rot::;l.i)tU3-7$ 

O 
I 

-CsC-CH, -NH-C- 

3-75y-i-yDK>-i— f;i< 

0 o 

1 i 

-CaC-CH, -NH-C- (CH,)j -NH-C 
0 O 
II II 

-C=CH-C-NH- (CH,)i -NH-C- 



(01041 
(ft6 5] 



^= CHjOCH 2CH3NR iRj 

[0105] (S*. R, Xl^Rj «ffK(C?iiTH. 

s <oiOR<«^a5HS87305844.0^. Xl/Hobhs ^b. J. 
Ors.Cheo.. 54 3420 (1989) (Cj: Oa^F^iltiijO. C 

7 - 3 - K - 7 -T rf ru y '>T5f^ s/ 

9\^:^'ymmt:7ikftx\ min^. m^nx 

7$y-if:7U^>'Rj:, ti-/r 

C J: I) ^ o V h /7 7 ^ -(CMt w t J: 0 U# 
m^hfz7)\^^:::f\^7^yt^mZtih^. > 

h. dl^^VXy'J-m'lAS^mzhfcoXm^ti. ? 
aSii. ffl8&A^liJfli7);<:5^y-/U/Sft;;^f-uyt'tt 

'tl^ymzmiXy'J^yMZihyyyyj.^o 

[0106] mmx^>fv^-mmx'm^i\fz 



tf. m^flfz^ 9 U:^^m. DNA 

(Witf. Stner, BiocheiDistry. 24$. W.H.Freenan 

and Company {1981}) . M^ctf. t^X 

iSiilti^ Gait. Oligonucleotide Synthesis, IRL Pre 

ss {m))(,zx^^^uu. mi.im^&^izm 
xmx^iixtiK. imik^^A^izmmti^n 
Mixmxitixhx<. tm-^mk^mxmxi, 

-fit. m^fU::t'J:f^9U:^^\^m^^ 

^imixoKhfih^. Tumm^mu^ 

V-;yilSDNAtC7::.-/U?flS. T:^^yJt^U^ 

yvhvt^xyx-h(7)M.^t^i9. dATP. dap. ft 
m^tih. mz. ^'j^y-^imf)^n^')}^y—m 

^m^VhlM-TX-m-^til. WM^ixf::^')^ 
9 U'^i^ ¥ij^^'J y y -^x hyy K^«*tcgii$fi 
rzf:^^y^9U7tl'VcotriLMzxn±gi^ixh. 
mm^^&miz^^^x. 2&<7)ry^-?-^ 

xhyyi'i^znmmmry^ •^-/i^-afcftitffi 

^CJ:>)PCR , 0)i.tir. PCR Protocols. lnnis4>Sj|. 
Academe Press (1990) fZi^mmmm^MM 

[0l07]HRfc:. m^tlfZ:*V:f^9\^^i'Yifi 

t^^&^mLXo<C>flli^^. t^X7f./\,7^yh 
mmM$iihZtmtl\\ J^x;^;^7^i^^ft 

(1. t«*>-:>a3S4>)7r»jy/Mc/t:a!*«Bo$« 



9« # • 



(40) t^lO-88124 



ffl$iX.6(k?i^aj^:aWCaruttiers <;><0*llf|#ft|g 
4.458.066 f . Canithers <i<0*SI^S4.415.732 
-f. Canithers t>. Genetic Engineering, 4 1--17 (198 
2). Users Manual ^k)del 392ai^94 Polynucleotide S 
ynthesizers. 6-l~6-22H, Applied Biosystens, Part 
No.901257 (1991) iZjft^tlXti*). ZM<rf^z'fm 

[01 08) felTC. -t>x*/pr5yh:^siffifflt6 

iff)^<)i(7]y:ti-m^z^&. Witf. 55x;t-as 

[0109] 4^;^-t>;i'7Sv'>7^'u^->Kty7-«o 
^^■r^lAHlfeS«ijfi^il/c*;^*y^7 5 x bTfto 1 1 



3fcSS:*tfJSS^*HoaSrgSSL»4. Oligonucleotid 
es.and Analogs, Eckstein^, 8 $, IRL Press (199 

U&tfflrgel ti. Nucleic Acids Research 11(18) 6513 

(1983) , 3i(Si^fm5rii8,8oo mm^zt. Ztl 
t>(nm<n^^i)^k LXtiiil. it*):i-ny! 

tidesand Analogs, Eckstein Silk. 9 S) S/cU3'* 
9S(Nelsan, Nucleic Acids Research 20(23) 6253-625 
9. &(X*ai^S5. 401,837 WP1S5. 141.813 

f ) tgi$iit t J: < ; nnff^timt Lxm 

Ol^T, R.Haugland Excited SUtes of Biopolyaiers, 
Steiner SiSk. Plenun Press, NY (1983) i^(7)Z 

b. -<x^mL\.^^!mnmmf3mzmx, t 

'):f?7u:ittmt;xr<nxoizixm^hi,. m 

/Kt'tlST3B5(SKjc$t6Ctt:J:'). ;>/^d^=^ri/ 
e^ettrfiS?: n - 1 Hadf j/;t^ i/y^f S Kxx 

9.4 <00.25H <r>S«iElg/«KlsSffiffl<|'<7)75/'\=^f 
i^il-m^itfJ diJ. 9 U->f f- H(:)gfl(10-20x)(caaiD 
L, 6^igSJC$-fr* (Mitf. *S1#i^3!4.757.141 

hftm.. gffiS, Plitf. 0.1 t;l'<?)F'Jxf-A'75 
y7tT- KTEAA)T-S!it4. ISiS^fJ :rif7U;r 

[01101 iii. 3t:%Bag)fesat/iiQi$-affl-j-^irjfe 
<^77.^5'aiiit4oK:i#t:s<aLtii>o.- c<^ia 




{ 0 1 1 1 ] -r><nz.<r>i. 3 tcv 'Of* > hi^ff*^! 

Jg«i$ *l/>:7 7 /P<>' h ^? ^JgttSaj (AiiipFLP)T-* 

•3. «ilB3nZ:77/>>'h^$#JBtt. ED^), PCR fc: 
J: 0«(S$fiSlii|ffi7 y K^S$«tt(;::av»tv> 

7 r 5 y-«f iO$S«:ilg^ S:l«ftl./ii^«oe^?fl 

PCR TKffl-f6^fcfe:J:')glL»§. S!l(^77/^y 
h*WM»inick^t*i . nick^(lZ*aD N A 

tutif 7 UJff - K h y *A 7 1- h t-lKtSaoi ff 

•t'KDNAasel) aitCiOtt/t "nek" fC J: 0*1180 
NArtt^Sne. iji:i.»TDNA.1?'J>7— If IlJni 
^ ck<03" - t KnJf i/rt-Jiai^cOgaSiinrir ? H 

j! ^' U 7— fe'gttA^'ni ck«05' - V /U*Sg*><i ^ ^ 

;f ^' I' t K*''*JW«O^IJI*$ fut if ^ U Kcofilt 

tti/7 h §n6 . C«3' ->7 h A*a??<0*gi8 j( U;t 
t F<0^(:J: •) D N A'vcOftLv^HSiT/li? ^' 

101121 ?i|<O0?*W7 7/j< >- hii-»f5r${i^SSS 
O^yfA'J t-h. J/i«VNTRKSV^tV^4. VNTRIi 

«PVNZ22. pHaU8 , SC^Apo B Xhi. WKmm 

.r^:•»^•«5^'o•tf•7'^ h'je-h. i/ctisv^^'y 




1) IfSTl 0-88 124 

fA'Jt-KSTR) . 10*,. lV^ (.2-4gii)£affi 
?i|&#ai: t4 D N A(0 yfi. U tf- h<oeitlJCg< 

A7tS'J-<0— ?(J(dC-dA)ft-((lG-rfr)n y jT ^ I/;)--?- 

h'yt-h7Tsy- (i/::(cA)n vjfj'i/^tf-Ktie 

A<|J<r)50. 000-100,000 SK<^#V^(CA)n 
Xhit^ihh, ftSWk:»J7'D-/^'Sn:')15--30c^ 

mthO. out. «Krafrfv-*-i:Lt«ffl 

ilSSStiA:PC8 r7-f7-5rffiffltSC:tfc:J:')'-Kyi! 

h. -ISiC. DNAS5il»$«:+'J^jfJ'U:irf-H77 
^v-<0gS/«fjtRJEiff3. 7-7-fv-ig«tS 

(dffrP)*<g:iEfi^fk:tltiil.. i/^, 2«$h;t7' 
7-fv-ti:9ai*L<:i^C. ^^^^-(OlSiriSfi 

(S:lllhtl.'M< t {.-aWi/T:+^ J' K h 

y*;^7i-h{ddHrp) *'SJES^4it:*s<ii. m 

10113] «3EP N AS5iig^««HRfc:ZO<0*Td' 

y- "fegr7Wv-Em^" fc 

$ftx MS^l4. W-ttf. Ansorge t>. Nucleic Acid 
sRes. 15 4593-4602 (l«i7)S#S?<0;fc. e3S7-7>( 
V-e^^^t^OCOSftCtJV^T, S^57'7-^V- 
*''40(?)Sli<?<DaS/»i;KJacffifflSil, *'»<?)7'7 

^m.z. ^rxnwk/^m&ii'^mmmim 

itlh. Mitf, Snith ^..Nature 321 674-679 (1986) 
ittj7y^y-^mfbZt<ci.'). -oJ:»)$v> 
i/jf l/^ K h y *^ 7 1 - h iO*-? {Cg^Sili . 

ilS$^utj/r5^=^•j'jf7^:l•i'K^y:^;^7I- 




[ 0 1 1 4 ] c 3 LT. m^^<n-mkzxm. m 

V ri^ 9 U;tf - ^7*7 ^ ^ T' 'j 7 K J^^t h 

DNA--tfJ;<7-H:U. i/T;f =*r>'j?:J' l^^t 
>'Kh»jt^;^7x~h^'i:0ii^iit. CiT>'7'7^v 

7.7x-ht'7-7>f-7-rS#tl,. ^itS^. 

■±fie?ii/og^$ii/07'7^ v-coig^J^3t« 
^ C t C j: 9 ffl^^ixS • L(n'n'A(rmzm'm 
SStcfcv^t. 4':)Ofe^r7^-e-'e^l2^^;0itT 
hit, *^cor7>fv-s^]gt^^;&m^^jtr^ 

^n/c^ »J ri-iT U^f Kr7 ^ ^-tW^h Vfi^^ 
xi?^U':txFh'j7^;^7x-h(<ldATP, ddCTP , <kICT 

«?/;^iTbW::fi, lg$ix/cr7^-?-c7)^4>/il.S^ 
WjgiO^>nTi>J:i\ av^t'lg$n;tr7^v--<;o 

Offi?iJJSt^t^/::i6(c4gcol=irl)^7tO$fi/c^ 

(01151 *%»^iOBc3>I^O^;@(:J:^J^. *%e^O 
^ l/;!- i/ K h 'J jj^x 7 X- h L t fe^^^- ^ ;r> 

-s-m\d^^inomm^.^fii. z(7)mi.zi: 

ittf. Sg$ii;::77'fv-oS^;!^\ StSS^l^T 
^^^i/7^^';f>'Hh'j7^;^7x-h. iP^^:<i:t-a 
cOffiKliS^iU: xf:t^i/ ^ U^rf- K h y 7 x 
- h&l/D N A;K'j> 7~'b:(50^T'C:t'J ^ 
f F7-7'f V-t 7.1! '/ l^imthZ t i^X 04 

;n7. 7 x~ h(i*l6t!H<7)x;Tv/U^-ft^«7tfe«t'il 



2) JIHTlO-88124 

S/i/c vr :t =^ i/'if ^ K b 'J .t;^ 7 X- h 5: 
tf, c:<7):Sr^*cj:titf. DNA.i?y-X7--fc:{i. 

il^ i^' f ;f # i/ Jf ^ U :t K h y /ta 7 X - h g $ 

tit:ry^'?-iztrjLthhtxr7^^-zf:^^ 
gg?n/cr7>fT-i:0S^*^^^S$fl$, *v>Ta 
WM^iir: yf^^y}( 9U^y}^h^Jt^X7 x-hi 

mthztizxm^^tii. z<niimwiz9im 
thzmf}\ ^m&ii4m(7)^^^h'Mmm^iifz'y 

f^^y^9l^^y\^h')t>X7j:-h. miy. 
m$flt:yT^^yyhyyhVt^7.7 3:-h. ^3tl 
mihfzyT:^^yTfyyyh'Jt^7.7x-h. 

m^tifzyf^^y^Tyyyh'Jt^xyx-h. a 
mmm^htzyf^^yi-^ yy h »;*X7x-N 

(0 1 I6]i:a77/P<yh»ff*^*^fc:fcv^ 

Gould&l/Hatthews^ Ridcwood&t/Haaes. Gel Ele 

ctrophoresis of Nucleic Acids; A Practical Approac 
h. (IRL Press Limitted. London. 1981), i/ciiOster 
oan, Methods of Protein and Nucleic Acid Research. 
1 S Springer-Verlag, Berlin. 19S4) z^^(7)Z 

hiztt^izmi^K mi<(>mizDNAm^ 

^(m^TX\ h y ^ mx Vyy HiJ-K 

f^;!;*'Maniatis^. -98%0*;WA7;Prt Ytfdf^Xm 
S5-tOjKU7^ 'J/UT^ Ky/U+c7)i5i).^tDN AS 
l^RNAiOW. Methods inEnzymology. 65 299-305 
(1980) . Maniatis^, r^'jA^T $ K>-VU«S\ 

%\ Biocheaistry. 143787-3794 (1975). Maniatis^>. 

^^^O-- : SISJ-^-aT/KCold Spring Harb 
or Laboratory. New York. 1982), 179-1851. &lt/ABi 

PRISH I" 377DHA Sequencer User s Manual. Rev. A. 1 
995*1 fl. 2 S(p/n 903433. The Perkin-Elner Corpo 
ration, Foster City. CA) tCj:»)?5$nT^0. Zfl 

h(n^^t^mtLx^ihh. mv^m^m^ii 
<m=f'\zmth. im. i^m<nmmw£% 
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ma. 4^20-300 i^memt^xz^th 

9 K^7/U:^y ^ :tyu-"f-izi 04 

::fy^ ^yu-^-mmZiiXtsn. Cyonic 
s.Ltd (Sunnyvale. Calif.) CO^ f/P2001^*>ifi8E$il 

(01 18] IV. x^wu^y-fegfe^^^O^-y 
(Cfev^t. ^/JCOX^^/l/^-IS^fe^^tifi^cOy^f^r 

^^'^ 7 u?rf H h 'J t.x 7 X - hc^^^nrcf offi 

C0X;i^/V'4r-Sfe^fe^)!)^^;^'<^ h;u«(:i^»5j-|gt'* 
6. CCO^-yhCtiV^t. X^r-^/l/^-lKSfe^tiPlt^ 



igr66x;^yi.4f-s»fes$:'S-o. %^mmmizh 

(0119] 

1. 5THR-B-CF CO^ia 
(0120) 

lite 61 




[012 1] 5-TMR NHS &IA4* -7 ^ / X f-JU" 5 - 

tjM^^y it^t u-fe >f v^^^ilifiMiA-acieasii/c 

SJEIifftctaeo-C5TMR-B-CF 5r^«L/;:. »:v^T5rMR-B 
<n IDiCieSS iiy::RBMJ¥(Clae o t JTHR-B-CF-NHS 

A. S-TMR-B 
(01221 
(fl:6 7l 



(44) 



10-88124 




NH) 



CO2H 




N(CH3)2 



101 231 4-r$y^fyl/$f.SS (3c«. 19ju^ 
;U) , 5-TMR NI5(5di« . 9ai€;U) Si/hUxf-yl^T^ 

^ff-yPtv/PATi F(DMF, 200 ^tO^'tCSffiS^^C, f 

$: i^'^ ba/ y /X^ ywl<ai;»B<!O400/30/10 

^-(TLC) (ciOSlUc. ^igtt4-r^/Xf;l^ 



■COaH 




COjH 



(ImL) (Cr^yht^t. ^S<45TMR-BS:iad:v#«(Cj:0 

*siL, 5%<^)Hci (2xi«L) vmi. mst'C^m 
^x-m^tfc. ±kftfPHF<2oo juL)(cs»L. sra 

[0124] 

lfl:68i 



O O 0 

CHO^Oi0 

O o 



[0125] DMF(i25 uD^mm-mm. y r 

oL) ^Vmi. 250niHcoSKiS/l«»SarS (PH 



(H,C)aN^0^N(CH3fa 




1*$:0MF{100 /zDtiSSL 

tn®*SS:ffl^4Ctt:j:»)C¥Jj8$Lfc, 50.0 

00cm- iM ^^<nmt^i^LX. 5TMR-B-NHS<7)aKti4. 
8 DMr^fcoiC:, 5TMR NHSA^<J>01R$ti8%t'*-5fc, 
C. 5-THR-B-CF<0^a 

[0 126] 

[fl:69] 





CO2H 



(45) 
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(01 27l5TMR-«-KHSCOSa(250 juL <ODHF ^la 
t/l'-5--J^;l':t^^i^7/U^U-t^yOgfi(CF . 100 
L) t ^h-fr/:: , 15%-35%C0 7-t h - h 'J vt^W. IMCO h 



tJt. @*S:5%c?)HCl (4xI(dL) t1it»U KSSHl* 
)S«+T«S$it. DMF(300 /iL)tC«lR3ii-3t. mM 

D. 5'TMR>B-CF-NHSg0^l£ 
(0128J 
1*70] 




N(CM3)a 



HO-N 



CX>|M 

1 0 1 2 9 J 5TMR-B-CF (T^MM ( 100 mI ^ODMF 4^0.6 

iut/i.) , 1- o-^-'^f-z^rs/roir/u) -3- 

0600/60/16 S^t'gSLT'>U;^yMCj:l»TLC (C 






S^tieaS*?::. ■Sttft:fe*S:0MF(20jLtL)k:ffiKL 

2. 5R0X-CF (^gj 

[0130] 

IftTl] 

p 



CO,H 



C03H 




G03H 



[0 1 3 1 ] 5R0X NHS<7)Sffl(l00jutL <O0HS0+2/it 
^VdO mU^S^L/c. 20%-40%^or-th::h'j/l' 



%*DMF{200 /xL)lC«JE5-«:. 
3. Cy5 gP^^ 
[01321 
{ft7 2] 



(46) 



IfBiTl 0-88 124 



so. 



CO|H 



[0133 ] CFCOM(20 /zL cOD60+o,4 jLt^/P) S 
i;h»jXf;ur^y(2)uL)S'^yCy5 NHS(JfK).3 

TEAAO^S®8?:lJfflUTC8afflX)7ACJ:4HPLacJ: 

L, imiim^mt^zi^mi. 5%<om (ixi» 

?:OHF(100 //DicqRiRSii:)::. 

.4. x^/\,^^mmmm^(om 



CO|H 

3iaS:ai«?S:it»t6. STMR, 6TMR-CF , 5TMl-sIy-CF 
. 5TMR-CF . 5TMR-B-CF . 5THR-gir5AMF , 5THR-5AMF 

488niB vmihf:. 
10134] 
[£73] 



(47) 





0 >x^HO*W^ 




[01351 Cfl^>OfeS<?)5^^</)fflg^^7*C*t, 
-r^-(CS^$n-CV^5X;t^/P^-6»fe3R (5TMR-CF 

^^r9-mpemi}LT&^^ixx\^^i^ (6tmr-c 
rtiOt^^^toav^SjtSr^twhJ&^h**^^:. ire, 

@2;&^i;)h;&^§J:olC. 'Jy^-/}<^Ri XC{0)R 

«»fe« (5THR-B-cF)«i. y/i-i)^^<^immm 

-CF)^;t«-CH2NHO0CHjNHa}-(5TMR-gly-5AMF) JWt^ 

(STMR-SAMF &i;f5TMR-^ly-5AMF)ti;&^ 
>>'j y^-^Oftfflti Kt-tr^^-tr ^'-coHtOlS*^ 



(0136] 5. x^,^^^mpm^i^m^i.i^^r 

;t-f- Hat^5rwi-B-CF®MI$ixyt:;r 'J :f jr ^ Ho 

M13(ffiM»^l ) ICOV^tffofc. c^oiatwtfcv^ 
T, fe3RT7^V-E3^i^$:ABI PRISH " 377 ONA 
Sequencer User*s Manual. Rev.B. 1995^1^. 2 $(p 
/n 402114. The Pericin-Eloer Corporation. Foster Ci 
ty. CA) (.Z^-^X^-^fz. 5TMR-CF ZIWTMR-B-CF 

^S:M3-2ir7^7- (m9^2)m'^mz^^i 



(48) 
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yhzm9iZ7Ft. mi)'(^bi)^hJ:oiZ^ 5TMR-B-CF [0 139] m0tU'^^m^tif;:mmmz^ox 

X-miihfc:^ 'J K(i5TMR-CF fS^Sn 6-CFB-DTMR-2JrDTMR-2&lf6-OT ipCy^tt:, ^V^T 

A»^i:3(C, 5TMR-B-CF T-Si?;^n^^'J:fif^U:tf* ITrMR-^NHS(C$»L. -^^OgS. fe^lrif ^U:ti/h\ 

(01371 6. 4a<?)fe^ggfflt^feg77>f7~ A. PTHR-2-NHSgO^Jig 
ffi^l^g [01401 

mm^zmitifzHB-ziry^-?- {m9^2) (ft? 51 

-iZ5»l*£J:M13(S?i|»^ 1 ) ic^v^t tro/c. 13 1 0 
Fco4ferD .yhT'S)l). >hi^ytcB5tl>t^-:5' 

tl^. f $i/>tcWt^tr-7(iR0X-<:F^o^jfc^cffl3t 
^. aiO;!;*^,i?35i»SJ:3fc:, fefg|S$ii/c:t»;:/if . 

7. 6-CFB-DTHR-2-NH$(0^fig 

[01381 

(fl:7 4] 




0 
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HO 



M(Ao 



0TMR.2 



N 




O""^ 0TMR.2-NHS 



[ 0 1 4 1 1 DHF f^mm-imSi. N - 1 KD:^r'>;^ 
- 3-xf ;p/^/P,1^i;>f ^ KJgK^^X y'^y K/l'7il 



0 mcomf^/nmrnm (pH9. 4xi dd ri5E?i 
L, »v^rHci m ( 5%, 1x1 oL) vmi. sas? 

B, 6-(T-BH)TMR-2.g0^a . 

101423 

[^7 61 




0TMR-2-NHS 



(too ^tL , llniM) e-i/Vf-Zl/Ttt/Ui^ra KtO0TMR^2 

x^muc. ^m»z^m/smmm (25 
0 aiM. pH9. 100 Mtzmi. ma vnsm^^ 



f 8.CF-e.0TMR-2 



t-»:;A7-fef-hgg}a (pH7 ) 
iOaiSLfc. 7/U;fU-t:'rytz-:)i,^t80.000cr»Bi 
(OmmiS&lX. 6-CF-B-CTHR-2 jSffi«4ii#l i 
70%) thlZti)^ht^->t:. " 
C. 6-CF-B-DTMR-NHS 
{0144} 
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«FB-0TMR^H5 



(0145] V:^ f-;l/.i^/l/A 7 $ K't'coe-CF-B-DTMR-Z 
.<7)ga(200AtL , 4bM) tCN-t KD^^i/X^xy^f ^ 

H(iOBg)&iXi- (3-yp«f/ur5yrair;i/) -3 
-x^)V/j}Vif>'y^ ^ F^KJa ( 5//g)$:ffl[lot^c, it 

a&Olffr600:60:16 tfOg'&tt'fcOx^^noj^c^y : 
HCl (5%. IbL) 4fi!t»JjSC*«CiO 

^/l'7y^:i'^A7-fe:T~hg®?$ (pH7) +tifef!t 
4^i:tCj:9aKL/i. 7/P;ru-t>f ^Cov^t 80.000 
ciD-i|D -lOabt^^iR^Lt. 6-CF-B-DTMR-ffflS SSW 
5.4#i(iR?68%) rl)«>Ct;!;<b;5^o/c. 
[0146] 8. 

JaTOl85fiM(iffl^tS7^-lr7^-fe»(c«tS*« 

z.<^mmzxm. ^^cofe«j:5**«r7^>/ 

viVS^ti *)2ir7>f V'-EJIKS'-TGTAAAACGACG 
GU:aGT)(£^1##1 ) tCg^Uc, 180.000 co-im -'O 

iOSMR^. lXhUA/.Kl/-h/EOrrA(TBE) gffia[4' 
0.4 /iM ^07-7^ V-jtStil^c, 011A (i5-CFB-0RU 
0-2 &imil0-2 OSSro^v:;^^^ ViV^^-t. (311B 
ti5-CFB-DR6G-2acn)R6G-2cOl^orcA'<^ h/l'^r^: 
t. 0120 ti6-CFB-l)TMR-2M;arMR-20t^:oy::X^^' 
hyUerint, 012Dti6-CFB-OfiOX-2&i;DROX-2iOS^-:> 



rn^-rctJ&^'ba&^o/c. E13li4Sc7>feS®S6StU:3f 

/t:i/-b/EDTA{TBE) «Sa«.4 juM O^Ty^^- 
mxnt:. H13*C*Sil>:!fe*ti5-CFB-OR110-2 . 5- 
CFB-0R6G-2. 6-CFB-0TMR-2, &tf6-CFB-DR0X-2^^tf, 
iai3j5^i^b;tf^l.J:9C, ^tO4a<0x;r^;W:?-j£»fe 

[ 0 1 4 7 ] 9 : Xi^yUj^-ggfeS^rffiWi-Sfe^r 

5-CF-B-TMR-2gSI$fUt:r7^-7-. 6-CF-6-DTKR- 
2 SiS$ix/cr7>f 7--&W)TMR-2SII$*l/c77-<v 

-7-EJlJi*g^ABI PRISM t« 377 ONA Sequencer Use 
r's Manual. Rev.B. 1995^1^. 2 $(p/n 402114. Th 
e Perkin-Eloer Corporation. Foster City. CA) 
ottf^rc, fellS:Ml>-2ir7>fr- (E^JSf 3) CO 

3(SJ1#^2) i:S^L. ^--vri^^'y^^yit^Y 
fi^(ddA/dWrP)ai^aq FSTiUJli^^U^::, 5-CF-THR-2 
SaStUtr^-i •?-ai^-B-TMR-2SSIS'il>tr7 

ti§fi^^oro./h3:014(c*t. zmt'hht'h 
io\.Z. 5-CF-B-™-2«5-CF-TMR-2J:0t*^^r')»vii/ 
/t/i^Sr^rt. 5-CF-8-TMR-2^(:(3!ffl$fU:'JX^-C 
J:*)4-i^>iTX«5£iiS5:*t. 6-CF-B-OTHR-2 SI5$ 
Mzry^ '7~X(/DTMR-2gSJSfL^r7>f 

roy hSraiSC^t. w<O0;!)^^>i>*^^»J: dt, 6-CF 



(51) ^H¥10-88124 

(0148110. Am<n^^mth^r^^ mi/mmm^^^hfz. ^(mvhhzi:. ttz 

-S?«left^$:M13(E^I*f 2) tcov^ttro/c. aiea Tt^S. 

^u^fi^m^rovhthh. 'y'hyyi,zmth^ 10149] (2) mm: i<om: 

mh t:-7a6-CFB-0R6«-2Oa3eCffl.3t^ . :/7y (A) g$ : 12177 ^ U;tf K 

i/y(:K-t^>br~i7tt5-OT-arMR-2co«^ttcfflit^. (b) s : m, 

^^Wmth t:-^«5-CFB-0R0X-2cO«7ttCfflSt (C) gcOg : -^Sl 

:^if^U;tf-Fi^)*^*^*^^:0<5O«3eK'$5r*t, M (xi) m : S59#f : 1 

GCCAAGOTG CATGCCTGCA GGTCGAaCT AGAGGATCa 40 

CGGGTACCGA CaCGAAnC (TTAATCATGC TCATAGaCT 80 

nCCTGTGTG AAATTCTTAT acaCACAA HCCACACAA 120 

CATACGACCC GGAAGCATAA AGTGTAAAGC aGGGGTGCC 160 

TAATCAGTGA CaAAaCAC ATTAAHGCG HGOGaCAC 200 

TGCCCGan CCAGTCGCGA AACaCTOGT GCCAGaCCA 240 

TTAATGAATC GGCCAACGCG CGGGCAGAGG CGGHTGCGT 280 

AnGGGOCCC AGCCTGCnT ncmTCAC CAGTGAGACG 320 

GGCAACAGCT GAHGCCaT CACCGCCTCG CCaGAGAGA 360 

CHGCAGCAA GCGGTCCACG aGGTHGCC CCAGCAGGCG 400 

AAAATCaCT TTGATGGTGG HCCGAAATC GGCAAAATCC 440 

CTTATAAAfC AAAAGAATAG CCOCAGATAG GGTTGACTGT 480 

TGTTCCAGTT TGGAACAAGA GTCCACTATT AAAGAACGTG 520 

. GAaCCAACG TCAAAGGGCG AAAAACCGTC TATCAGGCCG 560 

ATGGCCCACT ACGTGAACCA TCACCCAAAT CAACnTTn 600 

GGGGTCGAGG TGCCGTAAAG CAQAAATCG GAACCQAAA 640 

GGGACCCCCC GAHTAGACC HGACGGGGA AAGCCGGCGA 6a) 

ACGTGGCGAG AAAGGAAGGG AAGAAACCGA AAGGAGCGGG 720 

CGaAGGGCG aCGCAACTG TAGCGCTCAC GaCCGCGTA 760 

ACCACCACAC CCGCCGCCa TAATGCGCCG QACAGGGCG 800 

CCTACTATGC nGOTTGAC GAGCAOTrAT AACGTGCTTT 840 

CCTCGTTGGA ATCAGAGOCG GAGQAAACA GGAGGCCGAT 880 

TAAACC6ATT TTAGAaCGA ACGGTACGCC AGAATCTTGA 920 

UAAGTGnTT TATAATCAGT GAOGCCACCC AGTAAAAGAG 960 

TaGTCCATC ACGCAAAHA ACCGHGTAG CAATAaTQ 1000 

TTGATTAGTA ATAACATCAC HGCaGAGT ACAAGAACTC 1040 

AAAGATCGG CCTTGCTGGT AATATCCAGA ACAATATTAC 1080 

CGCCACCCAT TGCAACAGGA AAAACGHCA TGGAAATACC 1120 

TACAnrrGA CGaCAATCG TaGAAATGG AHAinACA 1160 

nCGCACATT CACCAGTCAC ACGACCAGTA ATAAAAGGGA 1200 

CAnqcGcc aacagac 1217 

10150] <2) EJiJSV: 2(0m : (B) 1 : 

(A) : l8if^^U;ftK (0) h.lfoi;-: ffiS* 



- 9^ 



(52) 



(xi) E¥\:Em^: 2 

TGTAAAACGA CGGCCAGT 18 
(NHS) xXr;KcWl»:v>tray'\4ri/>l'-;)''J:3' 

1132 1 i^m(n''^x^^iv^-w^mmmLd^ 
(134 ] :^%mx^^}i^-mm^^zmu^h 

106] *I6HH^04. 7-v^aaQ-/5yg^ (g 

*(3-;^/l'4^^-^-R110, 5-;>/l.i1f^i/-R6G . ST 
MR-B-CF Zlt^5ROX-CF)60a$:^r. 

CHS 1 hfmz'jtm^x%hAm<ryt 

« (S-^/l^.-K^^Sz-RllO, 5--*/l^jft%i/-R6G , 5R 
OX-CF atfCyS-CF) ^OfflJiFt, 
[09] 5TMR-CF Sii$il/;:r7^V-SC/5TMR-B-CF 



(010] 3-;^r;UtC*-/-Riio, 5-;^;UdC*i/-R6 

mil] 6-CFB-0Rll(^-2 Rm\l(h2 m^-y^X^ 
9 h/l^MCf(c5-CFB-0R6G-2aW)R6G-260S35:ofc;t'<^^ 

(0121 6-CFB-K)TMR-2iilW)TMR-2cOSio t;^'^^ h 
/«{/{C6-CFB-DR0X-2&6n)R0X-2Oa^r-:>3t-;i'^^ hiU 

(0131 Sv^tcx^7 h;u«fc^^JBisrtST'*«4aco 

feS (5-CFB-0RIIO-2 . 5CFBH)R6G-2 , 6-CFB-DTMR-2. 
&{/6-CFB-DRQX-2} (O&i^t. 

(0141 6-(r8H)™R-2®as/ifc7'7^ T-awmiR 

(015] ^CF-TMR-21^$il;tr7^V-&Jf5-CF-B 

-TMR-2giS$/i/cr7 ^ -r-tmmitMry^ 

(016] 5-CFB-0R11O-2 , 6-CFB-DR6g-2. 5-CFB-o™ 

-2. m'y-cp^mx-2ittsAm(^tmzmti 
mry^'?-Simmco4&yny hx'hi. 

(017] 5-CFB-0R11O-2 . 6-CFB-DR6g-2. 5-CFB-OTMR 

-2. m5';m'myr2f:tti4m<nmmt:mt& 




[05] 





[@91 







* ttHI-l — rt— ■ Mlil HI±ss=ss 




SriMH-ll-CMI y^-fT- 




if.fc-t-4i-t MftA AiAA 








dtt-ii--^- TMh=JuJk=iiA^ 
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[1114] 



scni.iii-Nn.ji:f5'f^-* dtmr-zi y^-r?- 



imiR scni-iiiiMii 



1151 



lii - t — i 

uk.i-^MA^ ^tii ti-tih-H— 




94403 -l-y vf^r ax ryvx 

Xh'J-h 3361 



95118 ify t^-fe x;^f-/i/ 7\=i 
a- 1521 
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